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Date: 
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Docket No. C2DIV001.14 



IN THE APPLICATION 
OF 

Angelo S. Restive, Sr., Clifford D. Holland 
FOR A 

PIPE TEMPERATURE CONTROL VALVE 




Docket No: C2DIV001.14 
THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Pipe Temperature Control Valve 

CROSS REFERENCE TO RELATED APPLICATIONS 



[001] This application claims the benefit of U.S. Provisional Application. 

60/450,249, filed 2/27/2003, which is herein incorporated by reference. 



BACKGROUND OF THE INVENTION 
A. HELD OF THE INVENTION 



[002] The present invention relates to device for preventing pipes and other liquid 

carriers from freezing. 



B. DESCRIPTION OF THE PRIOR ART 



[003] The number two cause of property damage is water damage. Freezing pipes 

cause a disproportionate amount of preventable water damage, when simple 
circulation of the water could elevate the temperature in the pipe sufficient to prevent 
freezing of the pipes. 

[004] Regulations require that water mains and other underground mns of water 

pipes be maintained a certain distance below the surface. In addition to the obvious 



protection provided to the pipes from digging, roots and otiier potential physical 
damage, the natural insulation and heating of the ground below the surface can 
ensure that the water in the pipes can not freeze. Simple calculations provide that 
running the pipes 24-36 Inches below the surface, depending on how fer or north the 
locale is, will maintain the water lines at or above approximately 50 degrees. 

[005] However, once the pipe is brought to the surface to connect to a house or 

piping within a house or other structure, the pipe is not longer insulated by the ground. 
In inclement weather, this piping can freeze. The expansion of the ice within the pipes 
can cause the pipes to burst resulting in immediate water damage or damage after the 
water thaws. Typically this temperature drop can be avoided by either adequate 
Interior heating keeping the pipes and the liquid therein warm. The temperature drop 
can also be avoided by using the water lines, which causes a constant introduction of 
dty water at 50 degrees from the water main, or hot water from the hot water heater, in 
the cold water and hot water supplies, respectively. 

[006] This damage can be severe, especially considering that one of the hardest hit 

properties by water damage is vacation houses or other sparingly used structures. 
Owners often turn off the interior heating and shut off the hot water heater, subjecting 
the interior hot water and cold water supply pipes to potentially sub-freezing 
temperatures. Since the house sits in disuse, the water is not circulated. If freezing 
temperatures exist outside the pipes, the liquid inside the pipe will soon freeze. And 
once the pipes burst under the force of the ice inside the pipes, large quantities of 
water may leak before the owner returns to discover the .leak. 

[007] One prior art device that has been used in the past on exterior faucets is a drip 
sleeve. A sleeve having a threaded receiver Is Installed on a faucet. An internal throat 
allows water to pass unrestricted therethrough when the faucet is turned on. The 
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sleeve has threads at a second end so that a garden hose or such can be threaded 
thereto such that the faucet can operate normally as If the sleeve were not In Installed. 
During cold weather, the sleeve can be rotated to aHow^ a limited amount of constant 
flow ("drip") to provide water constantly flowing through the pipe to constantly 
introduce 50 degree city water through the pipe to maintain above freezing water 
temperatures in the pipes. Additionally, the effect of constantly flowing water is also 
known to inhibit the production of Ice. However, this device has the drawback that a 
large quantity of water will flow through the sleeve while in operation, and the flow is 
not a function of the water temperature so may flow be completely unnecessary for the 
protection of the pipes. 

[008] The cun-ent invention provides a simple temperature release valve that allows 

only a discrete amount of water to flow to drain (or to waste) sufficient to raise the 
temperature of the water in the pipes to prevent freezing. None of the above 
inventions and patents, taken either singly or in combination, is seen to describe the 
instant invention as claimed. 



SUMMARY OF THE INVENTION 



[009] The present invention is accomplished by providing a temperature operated 

valve connected in line with or in parallel with a water conduit. The valve is preferably 
a ball valve having a temperature-operated spring In the form of a snap disk. The 
snap disk is controllable to a high degree to both the actuation temperature and the 
deactivation temperature. The snap disk is prefen-ed because of the high spring force 
differential between the activation pressure and the deactivation force. 
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[010] Accordingly, it is a principal object of the invention to provide a temperature 

controlled valve that initiates flow in a water conduit when temperature falls to a first 

temperature and shuts off flow when the temperature rises to a secbhd temperature. 
[011] It is another object of the invention to provide a temperature controlled valve 

that uses a ball valve to seal and unseal a valve seat. 
[012] It is a further object of the invention to provide a snap disk spring to extend and 

with draw a valve from a valve seat. 
[013] Still another object of the invention is to provide a temperature control valve that 

can be installed intermediate two diverse flow conduits to control the temperature 

simultaneously in both flow conduits. 
[014] It is an object of the invention to provide improved elements and arrangements 

thereof in an apparatus for the purposes described which is Inexpensive, dependable 

and fully effective in accomplishing its intended purposes. 
[015] These and other objects of the present invention will become readily apparent 

upon further review of the following specification and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[016] Fig. 1A is a partial cross-sectional view of a temperature control valve 

according to a first embodiment of the invention In a sealed condition. 

[017] Fig. IB is a partial cross-sectional view of the temperature control valve 

according to a first embodiment of the invention in an unsealed condition. 

[018] Fig. 2 is an environmental view of the temperature control valve installed on 

an outdoor faucet. 
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[019] Fig. 3. is a partial environmental view of temperature control valve according 

to a second embodiment of the invention installed on an indoor faucet. 

[020] Fig. 4 is a diagrammatic view of a temperature control valve according to a 

third embodiment installed on a water main. 

[021] Similar reference characters denote corresponding features 

consistently throughout the attached drawings. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(s) 

[022] The present invention is to a pipe temperature control valve 10 to prevent pipes 

from freezing. As shown in Figures 1A, IB and 2, the control valve includes a 
cylindrical body 12, a valve seat 14 and spring rest plate 16. While a cylindrical body 
is shown, one skilled in the art would appreciate that a myriad of shapes is possible, 
but a cylindrical shape matches closely with the shape of the pipes and controls the 
movement of the ball valve 18 and snap disk 20 contained therein. Preferably, a 
coupling device 22 such as a threaded collar 22 is provided at a first end to couple the 
control valve 1 0 to the exit of a faucet 50 (Figure 2). However, other coupling devices 
would be apparent to one skilled in the art to connect the device to various liquid 
conduits. 

[023] The snap disk ("bimetallic spring") is a prior art device preferably made of bi- 

metal, that is two disparate metals. The shape can be semi-spherical or slightly 
conical. Below a certain operating temperature, the disk maintains a substantially or 
relative flat profile ("distended position") as seen in profile. When the temperature 
reaches a second operating temperature, the device snaps outwardly ("bows 
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outward") with substantial force to assume an extended position. Because of the 
profile and the use of disparate metals, the device tends to only assunfie the extended 
and distended positions by snapping like a child's jumping toy rather than gradually 
advancing from one position to another. This snap disk finds a unique application in 
the present device by a) providing sufficient force to overcome any resistance of the 
liquid and to seal the ball valve 18 against the valve seat 14 independent of the 
amount of water pressure from water in open faucet 50 to prevent leakage, b) to 
provide discrete activated and deactivated states for the valve, and c) to provide highly 
regulated and repeatable operating temperature ranges ("transition temperatures") 
and both the high and low temperature. It is believed that the snap disk is cun-ently 
marketed by THERMO DISK (TM) for other applications. 

[024] In operation, the devices is threaded attached by coupling device 22 to the 

outlet of a faucet 50. The faucet is opened slightly to allow liquid to flow through the 
faucet to the valve entrance. The flow should not be great enough that the liquid 
pressure will prematurely force the ball valve 18 away from the valve seat 14. As 
shown in Rgure 1A, when the temperature of the water is above a certain 
temperature, preferably 44 degrees, the snap disk will be in its extended 
("deactivation") position. In this position, the snap disk is extended sufficient to force 
the ball valve 18 upwardly against valve seat 14 to close off any flow between the 
chambers above and below the valve seat. 

[025] As shown in Rgure 1 B, when the temperature drops below the lower safety 

temperature, preferably 33 degrees, the snap disk 20 snaps to ifs distended 
("activation") position. With the force removed from the bottom of bail valve 18, the 
ball is free to move away from the seat 14 allowing flow between the chamber 24 
above the valve seat and the chamber 26 below the valve seat. Water in the chamber 
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26 can flow around and past the ball valve 26. The chamber 26 may be tapered 
outwardly from top to bottom, if necessary, to allow flow past the ball valve in the 
activation position shown in Figure 1 B, while ensuring proper positioning of the ball 
valve against the seat. However, by properly selecting the clearance above the ball 
and the amount of rise in the snap disk 20, the ball should seat properly in the valve 
seat while allowing clearance between the ball and the housing walls. 

[026] As water flows around the ball valve, the liquid preferably flows past the flap 
disk through a perforated spring seat 16 to the outlet 28 and to the ground near the 
faucet. If necessary, through passages 30 can be provided in the wall 12 to flow 
around the snap disk 20 to the exit 28. An outlet pipe (not shown) can be attached or 
threaded to the outlet . chamber to transport the exiting liquid to a drain or other 
collection area, if desired. For the outdoor faucet, openings 32 extending through the 
outer housing wall 12 to reduce the cost of the unit and reduce the need for cast or 
othenA^ise expensively formed passages in the wail 12. Since the liquid does not need 
to be directed to a collection area for disposal, the outside faucet can be drained 
directly to the environment surrounding the control valve. 

[027] Once a sufficient amount of 50 degree water from the city water main has 

elevated the temperature to the shut off temperature sufficient to snap the snap disk to 
its extended position, the valve will seal again as discussed above. Since the snap 
disk has discrete on and off positions, the valve will close at the same temperature 
regardless of the amount of pressure provided by the amount of opening in the faucet. 
A normal spring or temperature-expanding metal spring would be biased downwardly 
by the force of the water from the faucet potentially resulting in a different shut off point 
depending on the degree that the faucet is opened and the temperature of the water in 
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the pipe, potentially wasting more water than is necessary to prevent the pipe fomi 
freezing. 

[028] Preferably, the control valve allows only a small flow rate to pass through, 

preferably in the range of .25 to .5 gpm. In this way, only a small quantity of water 
such as 2-5 gallons of water is required to maintain the water above freezing, a small 
premium compared to the potential damage of a burst pipe. 

[029] Figure 4 shows a third embodiment of the invention. Water mains that are 

planted 24-36 inches minimum below the surface, depending on the climate, will 
maintain water temperatures inside the pipe at above 50 degrees. However, once the 
pipe is exposed to connect to a house or especially a mobile home, the temperature of 
water in a long run from the water main may be susceptible to freezing. 

[030] Rgure 4 shows a run 412 of pipe between a house 414 and a city water main 

416. To protect this run, a pipe temperature control valve 420 is installed as close to 
the inlet to the house as is practical, though for clarity is shown a distance from the 
house 414 in the drawing. An adapter sleeve 422 is provided along the mn 412 and is 
coupled with the run such that the main volume of flow flows unobstructed through the 
run. Along one side of the adapter sleeve is connected a control valve 420 in parallel 
flow with the ain 412. The control valve can be attached to the sleeve 422, integral 
with the sleeve, or connected to the sleeve by a short pipe. Preferably the control 
valve is close enough to the sleeve 422 to sense a temperature similar to that in the 
pipe. Preferably the exit of the control valve is connected to a^drain pipe that leads to 
a collection area 424 such as a drain. 

[031 ] The control valve is configured and operates the same as that shown in Figures 
1A & 1B with the exception that no outlet holes 32 are provided to force ail flow 
through the valve exit 28 into the drain pipe and drain 424. In operation, when the flow 
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in the run 412 is stagnant, such as when there is no demand for water from the house 
414, the water temperature will fall with the sun-ounding environment. This is 
especially true if the run 412 is near or above ground, vyhen the temperature at the 
sleeve and thus at the control valve reaches 33 degrees or the low safety temperature, 
the snap disk 20 will withdraw as shown in Figure 1 B allowing a small quantity of water 
to trickle through the control valve drawing city main water ("ground water") to enter 
the run 412 elevating the temperature of the water in the pipe 412. As the 
temperature is elevated to 42 degrees, the snap disk spring 20 will extend shutting off 
the flow through the valve as described above. In this way, a small amount of flow 
relative to the capacity of the water supply pipe 412 can be conducted through the 
control valve 420 sufficient to prevent freezing in the pipe, while having little to no 
impact of the nomfial operation of the water supply pipe when freezing is not imminent. 

[032] While shown in an exterior position, one skilled in the art would appreciate that 

this third embodiment could be installed on any single liquid conduit where a suitable 
collection for the water conducted through the valve can be spent. 

[033] Figure 3 shows an alternate second embodiment of the device. In this 

embodiment, the device is installed in an interior setting such as a kitchen or bathroom 
faucet. The device operates between two separate pipes to simultaneously provide 
temperature protection for both pipes. 

[034] As shown in Figure 3, the control valve 320 is connected at its intake to a 

manifold 322 which receives flow from both the cold water supply 324 and the hot 
water supply 326 on a faucet. In practice, the cold supply and hot supply may be 
connected such that the cold flow is higher (or lower) than the hot flow into the 
manifold by throttling or supply line size or other appropriate flow restrictors as 
necessary to adjust for capacity in the supply pipes (324, 326) or various other 
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considerations. The outlet of the control valve is connected to an outlet pipe which 
preferably feeds back into the drain from the sink 330. 

[035] In a preferred embodiment, a sleeve 332 is attached intermediate the cold 

supply line analogous to the sleeve 422 of the third embodiment to simplify Installation 
of the control valve and to reduce interference with the normal operation of the supply 
line. Similarly, a like sleeve is attached on the hot supply line to connect the control 
valve to the hot supply line. 

[036] Since the hot water heater may be shut off as well or disused, it is important to 

connect the device to the hot water supply line as well to protect against the hot water 
supply line breaking. It Is important to note that if the hot water heater is off, the city 
water ("ground water^ is the eventual source of water to the hot water supply line, so a 
trickle of the hot water supply line will still introduce 50 degree water to the hot water 
supply line, even if the water heater is off. 

[037] When the temperature Inside the combined flow of the hot water supply and 

cold water supply reach a low safety temperature such as 42 degrees, the snap disk 
20 collapses to unseat ball valve 18 to allow flow through the control valve. The 
optional outlet holes 32 are not provided, to ensure that the flow through the valve is 
conducted to the exit 28 and on to the drain pipe 328 and to drain. The temperature 
selected for activating the control valve is higher than in the outdoor embodiments 
because it is expected that if the water reaching the indoor faucet is 42 degrees, then 
the temperature of water entering the house and other areas up stream of the faucet 
may be close to freezing. For this reason, the device is most effective when placed on 
a faucet furthest from the water inlet into the house or mobile home. Additionally this 
will serve to bring fresh warmer water to the greatest amount of pipes in the house. 
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[038] When the temperature of the water is elevated to a safe temperature, 

preferably 48 degrees, the bimetal disk ("snap disk") will re-expand causing the ball 
valve to seat sealing off flow through the control valve aa discussed previously. In this 
way, both lines inside the house can be protected. If necessary or Installed in very 
Inclement weather zones, more than one control valve or more than one type of 
control valve can be used together to provide protection to a house or other stmcture. 

[039] It is to be understood that the present invention Is not limited to the sole 

embodiment described above, but encompasses any and all embodiments within the 
scope of the following claims. One skilled in the art would recognize that the control 
valve could be used as well to limit high temperature in a pipe by reversing the 
operation of the valve seating (i.e., by pushing a ball away from a seat) or by 
analogous means or by selecting a bimetallic snap disk that operates in reverse. 
Additionally, the manifold 322 could accept one, two, three or more input lines to apply 
a control valve to multiple lines. 
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CLAIMS 



I claim: 

1. A temperature control device for preventing liquid In a pipe from freezing 
comprising: 

a control valve having a housing in fluid communication with the liquid in the 
pipe, a valve seat, a ball valve and a bimetallic disk, an Inlet and an outlet; 

wherein said bimetallic disk has a first deactivated position wherein said 
bimetallic valve presses said ball valve against said valve seat to prevent flow through 
said control valve body, and a second activated position wherein said bimetallic 
releases said ball valve from said valve seat to allow flow through said control valve 
body; 

wherein when the temperature of liquid in said housing is above a first 
predetermined temperature the bimetallic disk moves to said first position and when 
the temperature is below a second predetermined temperature the bimetallic disk 
moves to said second position to allow liquid in said pipe to flow through said control 
valve. 
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ABSTRACT OF THE DISCLOSURE 



A control valve for preventing freezing in a pipe. A ball valve selectively biased 
against a valve seat is controlled by a bimetallic snap disk. The control valve is 
connected to one or more water pipes. When the temperature in the pipe or in the 
control valve is below a certain temperature, the valve opens to allow a small quantity 
of water to flow through the valve to allow warnner ground water to wami liquid in the 
pipes. When the water is warmed to a set temperature the valve closes again allowing 
normal operation of the supply pipes. 



